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(54) PITCH PATTERN GENERATION DEVICE 

(57) Abstract: 

PURPOSE: To attain generating a pitch pattern appliable 
to a device synthesizing an optional voice like regular 
synthesis and being natural more than usual. 

CONSTITUTION: This device is constituted so that a unit 
pattern cut out from the pitch pattern of human 
vocalization with a proper unit is stored in a pattern 
storage part 1, and the unit pattern suited to an input 
attribute is retrieved from the pattern storage part 1 
based on the prescribed input attribute in a pattern 
retrieval part 2, and the unit pattern obtained by the 
retrieval is arranged on a time base in a pattern 
arrangement part 3, and the unit pattern arranged on the 
time base is deformed and the pitch pattern is generated 
in a pattern deformation part 4, and since the pitch 
pattern vocalized by a human is used as it is, the pitch 
pattern capable of expressing natural change and 
fluctuation, nuance, etc., being hardly generated with a 
rule is generated. 
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( 2 ) 

1 

[tft*gt 2 ] tn^gc i tstto tr y ^ * - >±fitmw. 

Jd*5V^T, Suffix-— y h^^-Vi: LTtiu T^ir^h 
^<a±IMSfcT*BBi Sr-tix^rix 1 o^tf t^S: 1 o<£> 

rWV&l-t^?- V, W£cQffiH<^fL*£*i-trs/ 
^v*^ — ^EPAS: 1 o<Z>W£t LtSI^L^^- 20 
>\ #^a£H<^ft*£*^try^.'** — VEMSr 1 o 

1 o^ffl^blx-5r iSr^ati-Stfy^^^-^fig; 

a^^V^-yS:^ h^*^bUfcfc^^|Bttt*ix 
£ ± 5 o T l ^ r t &¥fWt t -T £ t° ^ J-s<? — 
^$?fio 30 

4 ] fft^qC 1 fSgcCO tr 3/ 7y<# — 

< 1 1> l ocoff J: 5 C^oTi^ ^ t 

m t -t <5 f y - ^£JS§S«. 

5 ] tii^gf l fB»cO tr 5/ # " 

ic^T, fiuia^-v^^I£te, A^JRtt^b-3. 40 

[ »#* 6 ] ts*3S i km<d tr y - >-£^sm 
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2 

[st*>s 7 ] ft i ie^o e y ^ * - 

a»«r«FHMlfc*rpIicH*«i-5J: 5*8EJ£«:iBU «s> 

8 ] »*« i fa«(D tr ^ ^ # — v**3S« 

(cjoV^T, i5fS^^->-^^tcj;oT^^$^xfc^ 
Sr i: + 5 tr y ^ ^ — >fktimu* 

im&m 9 ] s iEtt^ tr y ^-^ 9 - >*±f&mwL 

5 ^ Sr i" 5 tr v ?-s<? - y^^l 0 

*c^.fc*xs t°^^^°^">^fflv^ix^)^ 
gg(cjoV>T, HtrfB^-^y h'<# — ><D 1 oir Its f¥ 

tC^^V^-CWmWt-a^^X^ tfs^/** — >^5fflV^e>ixS 

s tr y ^ ^ - v^^a 0 

[8»3ftJSl 3] 8»*3gl 0|5*oif s/^^^ — ^ric 
n $^>'^}4S#^.$ixTV^^»^fB^, gJ^T^irV 

«M«ciatoix* e y^* — ^jasffli/^ixs r t 
t -T ^> t° y - V^^Bo 
[811*511 4] fS*JSl 0IB*otrs/^^ — ^fifc 
3S«t-*5V^■r. fflE^^y b/^-y<o l tt, PA 

* r t i -rs tr ^ ^ ^ - yt^^a 

»x*^fc«fflw^aton5»«'wtr y ^^- 
^ffi^tixSw tsrwai-rstr s/^^— Ericas 




tt, ^^e3^:fcj;t>*#t^^ 

*L<60>«# k <ft&&T — 9 i- <fc o T^§1£ iHTEUtE'** 

9] 8 e«o> try 

fc 1 1 S ^ K K-*" Soffit ITCi^f^ ^{t ( - X o 

^s^-^^u mm^-9\^m^^^^-y 

£\ fc°3^J^£^&ft**Q£^ ^-^^^iS^AcoM 

fio 

[fit*JJf2 0] «t*35l 9 Ettofc^^* * — 

# ^r^^-r^T- ^ zfm^— t *%mz-z> ^kiz. 

fio 

[»*3S2 1 ] |»*« 2 ofe^tv^^-v^js 
Mi* "2" »istsiUotftv\ /^-rr^^*px.fc 

[ff*^2 2] iS*>S2 0 4fcfi»*3S2 l|5tt(Dt 0 
3> 9 - >£/*§£«fc::fc^-C , t° y ^mtM k ^ T 

-l/^ffi^mt, &ttfcW&&R^X^-y h'<9 — > 

Btc^o^r, striae* ->E«*a^E«$n 

A— /UflSEtB $ fi % /u— ^E«#a* s K «t <b txT *5 5 , 
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4 

ffi ^ i: KmJ E^— ^E*#a^E* * ttT v > 5 /u— /ke> 
y h^^-vS:W[E^^->E«#a*^tft*i-S ± b 

Ho 

ms<9~->-mm^&te. ^—/^<D^kw\^^-ti^x<b 

St#Ste/w-yuS:S8ffl"t-5Ci:«cJ:oT, b^° 

20 ffi<o*«i»»S:fflv^Sr iSr#»i:i-Strs/^<^ — 
I»*«2 6] fft*«2 3E«<Otf y^^ — 

[0 0 0 1 ] 

3/ 9 - >-&±f&-t Z> tr 3/ 7-'<9 — v^ritKfliicBBi- 
[0 0 0 2] 

TMW- 2-1 9 7 8 9 7f (HT> V£MM 1 irf^i") , & 
40 5VMi#3B¥3 - 1 3 9 6 9 9 %r («T. t¥*0»J 2 
-T) ("^ ^Jxtv>?> <t 5 &S£fi;i s 8i3i£txTv*&o 
[ooo3] i-{ct>*>, ttalcw i i^tt, *»*>sv^tt* 

^ ^e— 7 jc « 5 <Dmm\zfc t t ±ee 

50 tS$nfcf-y^-Jl^roi:#^^-^SrS£^fflU, 



( 4 ) 

5 

S:«iS^f*:cD fc° y ^ * - > Sr£j«-r & t° > ^ * - 

10 

[0 0 0 4] fje*W2tc:i4. It 

B#fc*<0:fc*fc»JS? L/c^ i"— X/S#«r£/*i- S tit 

^l@Ul/^o 20 
[0 0 0 5] 

[0 0 0 6] «*«2<z>SS»i, 
Rtt-»«Ctt»^^R^^e^ila^ 6> ft -5 ft 

-tco**-ettfltfflr*^&v\ t¥oT, $J'J-£j&<d j; 5 ft 
aM^p^^-t^mm—^mm ism** £ ^ 5 FpT 

[0 0 0 7] *^f3\ ^J;5ftRSliB£:A¥*U SUiJ 
[0 0 0 8] 50 
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6 

y * - >a> <b m m ft SMa-esi 9 aj u =5,^^ 

S<5#, RA*JRtttcB-&Lfccx- ^ — 
M«i±*c:iB« * tt7t 3. ~ yhs<* — > &&M1r — 

^ <C if * *a^Tffi ft tr y ^ # - ^ Sr £/&~r 

[0 0 0 9] Sfc, »#*21Ett©*Efc:fcVvT\ T* 

-ir v b *]tf)±#?.«B i T S:* 1 o-g-fr t o ft- 

isX&m-tzm&ia^ mmtemm&m\c£ox\i a y?* 

[0 0 10] »*3531E«!t^*M^*3V^, 

iSffc«:ig5;:£:365"C#So 
[0 0 11] »*3S4E«(0«WIC*3V^, tfj/ 

¥P(Cft 0 ^^7co/-^fF(7)Wg^^ *9 (4 >9 dSo 



7 

[0 0 12] »*3S5fa*^«0^tt. — 7^ 

[0013] m^memm<Dmm^^^x , 

£l£Z>Zk&X%Z> 0 

[0 0 14] 9»#«7lE*£>3S93"Cf*. 

[00 15] ffl!*S8, 9ffiieo«s-efi, 

[0 0 16] Sfc, 0 6B*0>»WC- 

[0 0 17] Sfc, 7, IS^JHl 8EtO»W 
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8 

- 9 f- J: o TfIS $ jxr^ * - vfaH^S KEtt S ix 5 
^ ^(^i «9 , ^=-y h/^-y^f-^MMbl, ^ 

[0 0 18] t*#9ll 9E«©»WC», _L|S# 

wtas<o<®£ tr y m^mtL^tm^i^'t % cot- 

[0 0 19] f»*3S2 0iS«fe(^«W-CJ*, ^n^- 

30 f$x*mm>x$z> 0 

[0 0 2 0] 4fc, f»*3B2 l|a*0|SKT?fi, — 
[0 0 2 1] »#312 2K*t75*W-Cte, t 9 ^^" 

10 0 2 21 *fc, «3R«2 3fE«CD*WCtt. 

^fe^mc^feztix^ * — 

50 ^e-9ft 4fOA**R««mffiri: ^/u->ruffitt#afw 
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9 

[0 0 2 3] £fc, »*«2 4|E*^«K"Ctt, >^-^ 
©*«=fc-gf*nS±T^**JcoVAT, A^Wf&tif$R¥ 10 

[0 0 2 4] *fc, »*«2 5|E*<Oi8WT?fi, 

[0 0 2 5] Sfc, »*3g2 6ffi«fe^»ISMTNi, lo^) . 

«fc 5 KfcoT^So wtticiD. ®— ttTttttft 
[0 0 2 6] 

mmm] sit. ^mm^mmm^mm^m^^xmm so 
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10 

Lfc^-^y b^^ — >Sr**-rS^^->»*«fB2 

h'<# — >&&M'1-Z>'<# — zs& : &&4.h, Stilt. 

[0 0 2 7] r^T% — vffittlfSliclEttSixS^ 
- v j.^_ vf ^ e«R$^r (^ft;b^Ara<0»7*) co 
bV^^ — >a»e>EI2, 13, El4*/c(l(2l5tc:^i- 

K CO_b#$P A U (Difs&frtb ^SSH A F ^It TP£?ft A D 

ti. SrfS^^ttfctTs/^^^ — VP Pc^T ^ir>- b^|A 
K(D±#^AU(7)^^e>^^t^<^a^AF^^ 

* "C t , T^pI5 A D 2n <b ^-ixlOBE < ^P±i.p|5A F CO 

^*T*i:Sr. tn?ft#ffiDM,, DM 2 i: IT, 
y — >-UNP(7)^t9 tULSrtT^p <t 5fcl*o-0> 

5o HUT'fi. ?a»AFffltS:MDMl:L 

Sr«91i- 5 J: 5 & 5 tr v ^ikUttZ: WiDM 

5^C/ t ^oTV^^ 0 /,c*5, m 2 7!?MIIl5lc:^ol/^-C, T^ir 

e>TI*SBAD(7)i&^4-C(7)aJ^SS4^i:, -^rO^:^]-^^^ 
as^^tOPJ^r^fgLTV^o H2 7i^El5(c:*u 

[0 0 2 8] ^<DX 5t-bT. ^^^->|S«$(5 1 Kfi, 

[0 0 2 9] ^^c. — ^«*»2tt, 3f£cDA^J5S 
5UUfci:#<OJIitt««S:#iPLT*3#. A*JW*^* 
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11 

Br^A^JRttSrA* Lt^y 
[0 0 3 0] $t '^-^*^2f;i:|o^T^k*L 10 

5 r^ffei-*H^JT-f^;i^TO'|*«tA^Jl 

Zkti*G%\k*Zz.tb1n. rttSrAA«tt^*Px.So * 

^nSrA*jRttf-J)D^.$ 0 HiSt^l^cJ; 

[0 0 3 1] s<# — >mm$$3i^ T^^t^h^] 

^irvhS*75RFPfltt±^ffiKSrA**at LT. 

[0 0 3 2] — V^Jgffl4«, ^yj,^ 

[0 0 3 3] — >B&ggffi5kJ\ ^ffl^^yc^ 

[0 0 3 4] W:, ccoi 5*«fi8:oif — ^ 

1*35 1 tcieit-rso ^--^ h^?^^fl]5 tbu*. Btj 

iELfcJ:?^ #|;t«III2, 123, Hi4*/cf^:(l]5(c:^ 
Lfe J: 5 4*Si:±otff4 5 r t 5. 50 



2 3 6 1 9 7 

12 

[0 0 3 5] irtjtfr^ 0 2<DJ; 3ft;&ffia5;B^b;h,5 
[0 0 3 6l ifc, H3 0«t5**-&^fflVNbttS» 

tf> 8R offi W (aoTiD^g «tt^k Srfi«'T- £ -5 4: V > 
[0 0 3 7] 3=fc, @4©J:3^tl:^l^b^I 

^^S, Vol. 47, No. 12, pp. 928-934, 1991J (Cfi N 
Six-C*5-!9. \M4(D^mz£<>Xty<9 mL&?rte?L&^ 

[0 0 3 8] EI 5 co J: 5fttt#3SJBv^;lx5» 

[0 0 3 9] El2^|g|5^)fi?y-Cfi, T^tyh^ffil 

■tt5o Wi&l±l?y^&mk+Z&fti:s<? — ^k LTI5 
ttt 5 r i: 1^ «t o T 1 0^*Srftff t?# 5 1 1 

5c IH2 7!j^ll]5fc5V^fi- ; ecoftil0^fttC iotSl^ 



( 8 ) 

13 

[0 0 4 0] — >1E««B1 t-^- 

5„ :/n **>*0)fiM*£flH^~3> h 

t n ^l , b^Ara^^^^^-^^ciav^y^->^l?^| J 

[004 1] ^coJ:5t-LT, s> > 

*#»*^«*eF*»**««BfcX«, 1991, I, 2-6-9, P 
P255-256J ttiftCioTjabttTV^ScO-e, 7l^-X* 
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V^^T^^¥^t^#^^febX^i9, -COW; 

[0 0 4 2] ^(DjiptClUT, ^^/^-y^f| 
^^-v*ras«i-5«iaS:fl}i5o — > 

iE?BSr3ffi'r« J F-Sr*i-|2"C*>So i" B6tlt 
i3(OTt/cJ: 5 3> h^^-vMffltTt^(0 

T% B7t?tt#aij/ b^* — v^&^Srmj^^-^^ b 

SrfTfcSo s#P^tt*-^]co#^(^aei5(D^.X* 

fetus. ::-e, #*<7>Ai*«j*jft«:WKR«r 

[0 0 4 3] rtf>J:5tt:LT, WPlBtt^rtKOftlllSrfi 1 * 

(- u#Pifl«i;fr ft cd^^ t£ * tr ^ < ^ - > in tr ^ 
fl?y-e*i, h^^ 0 ^— voi&^srHtr^n. - ^ h/^^ 

T-#So J: 5 ftSSCtota^y h^^^ — 
[0 0 4 4] ±iiti^^[|X^. 03 3 (C^b7^i: 5 /^^-^-^ 

^^—^mmus\z^^xi^h^(Dmmmm 

{ctt^^raSrajSkttiBtCctoTttMi-arir-C^ i^A 
m <D tr s/ ^ n ^ - v t z ifi ^ ^ ^ - >- S: ^fig -T 5 - i: ^ 5 

[0 0 4 5] ^r^>-C\ iaLfci54a=yh«Rl 

tttg^^#<^*i-^ 0 $fet^, ^ 
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15 

[0 0 4 6] igiKW^^ttBfftaPt^X/jiif^W*^^ 

mir~ktfX*%Z>o r<7)ck o a.- o, — i 
[0 0 4 7] T^irV Y^<Ds*# — ^mMfc, T 

?~t>hm(Dmm, mm^ti^2:^xm^^ 0 mm^r 

1"5 0 Sot, T^irv 

[0 0 4 8] Sfc, ^ ^^V^^^^ttTV^SfflSf)' 
«SrtHi-rtdS-e#5o Sfc, ti6*HJIlT?fcofcIi]lJcT 30 

[0 0 4 9] ^^b/^-y(Dlotlt, BB 

[0050] sfc, m^zmMfr-tzmG^ftftftzo) 

ft^'J, ^KJS#ft l£S;fc>n54*»Wfc tf v 

<r?*^^ fc*tJSi"5 r i: *st?^ So 50 
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16 

[0051] ^B-ett r^L— j ^> r^A,j *4f, 

ic i ct»lt©SHi:*bt»»S!i tf y — is*m 
[0 0 5 2] B9f4, A*»Rfflf«^fe.wJxb03.=: ! y 

*#WIS:*i-|S|-e&5o 0 9^0ijT^l N — VlEttfflS 
CP0 1) Xffi^SS!,' (P0 3) 
[P4 1] [P42] BJftT^-fei'K 

[P5 1] T?t^?, (P6l]ft*. (P7 1] I 

*k <£> 7«JS<Z>J-ri3/ — Vtf^»E«£nT^S 

AO /9 2 0 9 1 7t*t^? ho— #^§- 

& Q r (P7i) x_ ? (P6i) 92 [P6 

1] 09 CP61] 17 (P5 1) ? (PO'l) 

* (P41) (P0 3) A*tt 

[P 4 2] <fc£l/\| (TD^-^s/ h^^-WiJ^r^^i-^) 

^ — >-»JK«B5(c:*3i^T. IS®, 

cfcoT, ll!9^Ta5t-^:i-J: 5 tf^^^^ — > 

[0053] -<d£o\z, /<?->>mmni t^E«$n 

[0 0 5 4] fe*5, «yh/^-ytU§«t^ 

[0 0 5 5] *g|co^PJ#^, ^^ey^i^tgJD^^ 

Jfnififfl Lt/^- vfStt^ 1 ^Ett-r 6 w t ?r $ h 

[0 0 5 6] El 1 0 idte, $*ft»^fe^^^ y 
^-^SrJfn«ftiSflslL/i:— M^s*$nTV^5o 



( 

17 

{H£*u *wn«ri:oeiB (t^vM sisis 

ft) *n^ix(OEIW«)#fixilft offi#Sr*i" 
* - r (^giaff^T^^^ - ^f£tftgfl 1 KfBtfti- £ - 

SB-es>9, mtim&m^&mi i (a) a>±5K#-ba s 

«9 ^ # idf^IE ( + ) <Dm.*k<0, Sfc, Hll (b) 

[0 0 5 7] Z<D± **ftiRW"T?*>S3-=-y 
tb^fix^EMOEMSi ^r- soffit ± 9 *a LT^ 

«sb 1 tciE« ^ti^f- ?m&M%\z.m'p-t zzt&t* 

IB«*rft^ff**EfHft^i««^ io-rtT* 5 r i ^t? 
[0 0 5 8] fiU JhfEtf) J: 5 fc^SaSrfflv^ifr&fc: 

^ rco^~;y h^^-^*fiE*Qf3a(^ H 1 2 te^l-J: 
3 4ffilWiaot^t^ Ell 2 

-T^cotc, ^OE^^^^^^if^A^i-5 J: 

o y ^ ©SHRI^^f y ^»»I*-ft Lfc t 
tic, "l" &m*)'fZ>XTy7 f, $'?^* 12^ 
Ifc^f y ^flOT* S:fl£t 5 3 >^ u - ^ l3i, 
ay^u-^i 3lc*3^t]E (+) i^JSU^ft. ^^5/ 
2*>fe "1" ^ttl^iSixfci: jtfc "1" 4: 
tU^I" 5 ANDRES 1 4 3y^i/-^i3(:^>t 
A (-) ir*UBiJ3*u ^fy^*i^#i2^ "1" 

^ffl^^jxfcir^tc "1" ^tB^J-r^ANDlHlSS 1 5 

AND0S&1 4frh(OmJl "1" StjE ( + ) ^ftf- 
^^FU ANDIhISSI 5j&>fe<£>tfj;*i "1" 3r 

A (-) ^frt^^hU httSrfcTy^i: 

isxmfi-t&fvT-xv^? 1 6 i:^e>«j5K$nT*5 
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18 

*S;ft0>»S\ tr^^«fflfc^flrft«^^*5«ia«:fT4 

JWffi f- <r> t° y ^ u s 1 o 00 EP^I (- *5 ^ T b#|B] 
***[Ri»cEIHft (t^yhft fc*S*7?JiEiai»<o 

10 [0 0 5 9] ^->K««B3-CW:, ^ - V}& 

/^-yEf»3fc± 9 EH Six 

^PRMfStt. (12 1 0Sr#HR) co^E 

20 lei: tl^Itt^^o 

[0 0 6 0] dl 3tdi^ 10^5/ ViC^f 
-T^rtOj: 5*WS«iSfl?y^SixTV^So Ull 3Sr# 

j&&M't^b&x~% z> a mi 3^j<^ct5(-, 

h'<*-><D&m.K<DXT>y7m. (&i&m ST 
a tc^<©^-<r^ffiBIASS:»Px.TS T B b-fZ> ZbizX-o 

■ftS^ri*. *&^S:0f5e* (/MT^i) ^Kj^-^^C^ 
[0 0 6 1 ] #:fe\ ^OJ: 5fttt*T-S«S/«tffit05lWS 

^^i^t^f (i©t*:iiJti) ^S/j-ie (M<om± 

ffl) "2" «Si^aotfil\ ^>fT^ SrJPx. 
[0 0 6 2] Z.<D£o\Z^ stZ — Zs&M&A^ 1 OCO 

50 »«B4-ett, i^^F^-yr^i^pU^ 
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19 

WJSBMR&^ftW-ir LfcH 1 4 J: 5 fc'«>f T 

h '< 9 — is % tr y ^ ft fcgf t o y ^mtmx^m-t 10 

Tt-^ifo Hi 5 51-, 

*Sr*»9UiU rixtc»^Lfc/MT^S:ig 1 4 tc^f 
> \*X — zst bX\ m<D'<$ — zs 20 

[0063] *fc, ^mmcD^mkisX, 

[0 0 6 4] :(DS^, A— /UiE«a5 7tC|S«SixS/V' 

[0 0 6 5] JfcdEll 5^«^t°^^^ 

tiffed HI 1 7G0#ijT'fi. 4li^ 7 h/^» 
^anyhSf "1" , "2" , "3" , "4" 40 
$tlT|S*$ttT^^)o m 1 8 «/l — >>V1E«S|S 7 

^iB«*ixrv^s/w— /^w^j^i-ig^fco , 121 

S^b^ffiBPos, P±LXfr\mfrb<D{±WAora, T 2 ir 
VbMAcc, T^iTV h^{i^Core<^4ocOjgt££JB 
1^*3 9, 4iS^=L;y h#-5§- "1" , "2" , 
"3" , "4" <D*ft;e*U;^ 4 OC0«tt<7>ffiO$gH*s . 

[0 0 6 6] El 1 6 K*3^-C\ — 2 "Ctt, 

SI 1 8cOA— A-!Et§gfl7 — vgBHSSP 1 50 
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(c|B1ft*i^TV^s 4«So^-=.y h^^ — >^5>. a* 
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